Overweight among young people is one of the most publicized public health issues of the current generation. While only about 5% of children in the United States aged 2-19 were considered overweight in 1974, 1 by 2003-2004 this figure was 17.1%. 2 Among adolescents aged 12-to 19-yearsold, overweight rose from 5% to 11% between 1960 and 1988-1994, 3 and has recently increased from 14 .8% in 1999-2000 to 17.4% in 2003-2004. 2 Overweight has been linked to a host of physical, social, and psychological problems for adolescents including type 2 diabetes, 4 sleep problems, 5 asthma, 6 hypertension, and depression, 7 among others. Moreover, overweight in childhood and adolescence has been found to be associated with adult overweight [8] [9] [10] and numerous health and social problems that attend to it.
Although genetic and environmental factors and their interactions are generally identified as being responsible for increases in adolescent overweight, the large increases among a relatively stable population suggest changes in the environment as largely responsible. 11 Furthermore, while a growing caloric imbalance 12 (expending fewer calories than are consumed) prompted by a more sedentary lifestyle is understood to be at the root of the obesity epidemic for both young people and adults, 13 the exact nature of this imbalance remains unclear.
Some have suggested that among other causes, parental work may be associated with adolescent overweight 1, 14, 15 through a greater reliance on fast food (e.g., if parental work hours interfere with the time needed to prepare healthy meals) 16 or television watching by children. 1 Whereas one early study found no association between maternal work and nutrient intake by children, 17 more recent analyses have demonstrated a positive association between American mothers' work hours and child overweight by age eleven. 18, 19 A study of Canadian children ages six to eleven found similar results, although no association was found with fathers' work hours. 20 Finally, a recently 4 published British study found that maternal work was positively associated with early childhood overweight. 21 Parental nonstandard shifts (e.g., evening, night, or early morning) may be particularly likely to place children at risk of overweight. For example, parents working evening or early morning hours may have less time or energy to take children to sports practice or games and may be more likely to provide their children with pre-prepared or fast food. While some previous studies have examined associations between maternal nonstandard work schedules and children's well-being, [22] [23] [24] none have examined how such work is related to children's overweight. Given estimates that over one third of dual-earner households have at least one parent working nonstandard shifts, [25] [26] [27] it is vital to examine this relationship.
Given the evidence reviewed above, we hypothesize that maternal nonstandard work schedules will be positively associated with children's body mass index (BMI) and overweight at age 13 or 14. Although childhood and adult overweight are only moderately correlated, research has found overweight at age 13 or 14 and adulthood adiposity to be highly correlated, 10 and adolescence is a period when young people are at high risk for becoming overweight. 11 Moreover, independent of adult weight, adolescent overweight is associated with adulthood morbidity such as colorectal cancer and gout for men and arthritis in women. 28 
Methods

Data
We use data from the National Longitudinal Study of Youth -Child Supplement (NLSY-CS), a sample of births to the female participants of the 1979 National Longitudinal Study of Youth (NLSY79). Mothers from this group were between the ages of 14 and 22 at the time of the first survey in 1979. Data from the NLSY79 was collected annually until 1994 and every other year thereafter. The NLSY-CS began in 1986 and collected information bi-annually from mothers regarding their children. In 1988, the NLSY-CS began to directly survey children aged 10 to 14.
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The study sample consists of all children in the NLSY-CS whose mothers had ever worked since their birth and who could be followed longitudinally to age 13 or 14, with no missing data for height and weight at ages 13 or 14. The sample consists of 2,353 children from five cohorts born between 1982 and 1991 who reached age 14 between 1995-1996 and 2003-2004 , the last year of publicly available data. This study is the first to make use of a full 14 years of data from the NLSY-CS to examine the relationship between maternal work and child overweight. Table 1 provides demographic characteristics for the total sample and by maternal work schedules. As shown in Table 1 , mothers who had only worked standard shifts were relatively more advantaged compared to those who had ever worked nonstandard shifts, while mothers who did not work during some years were the least advantaged.
---TABLE 1 ABOUT HERE ---
Measures
Child overweight. This outcome is assessed using both continuous and discrete measures of BMI (kg/m 2 ). BMI has been identified as a valid measure for assessing overweight in adults as well as for children and adolescents. 30, 31 In a previous study, self-report data like that used for mother and child height and weight in the NLSY were found to accurately identify teen overweight in 96% of cases. 32 As a discrete measure, adolescents are defined to be overweight if their BMI is above the age-and gender-specific 85 th percentile as specified by the National Center of Health Statistics guidelines. 30 This cutoff includes children who are "overweight" (>=95 th percentile) and "at risk of being overweight" (85 th -94 th percentiles). Our sample has a lower rate of overweight than samples from previous representative studies, 1, 2 which may reflect self-report bias on the part of the respondents. For simplicity, "overweight" is used to identify adolescents from the 85 th percentile and higher in the present study because children from both the at-risk and the overweight groups are important targets for public health interventions, and the inclusion of the at-risk group increases the statistical power of the analyses.
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Parental work schedules. The NLSY79 collects detailed data on work schedules. The shift usually worked by the respondent at her current or most recent job was reported every year starting in 1979 and every other year starting in 1994. Five choices were available: "day shift" (anytime between 6 a.m. and 6 p.m.), "evening shift" (anytime between 2 p.m. and midnight), "night shift" (anytime between 9 p.m. and 8 a.m.), "split shift" (consisting of two distinct periods each day), and "hours vary." From 1986 to 1989, however, respondents were asked instead to identify the beginning and end times for their shift at their current or most recent job. In addition to this, beginning in 1990, another question was asked with seven choices to determine the "shift usually worked by the respondent at current or most recent job": "regular day shift," "regular evening shift," "regular night shift," "shift rotates" (changes periodically from days to evenings or nights), "split shift," "irregular hours," and "other."
A variable representing the number of years a mother had worked nonstandard shifts by the time her child was 13 or 14 years old was created, coded for each year as 1 if a mother worked at hours other than "regular day shifts" and 0 otherwise. Thus, this variable was the sum of the years a mother had worked at nonstandard shifts by the time her child was 13 or 14 years old. A value of zero represents only working standard shifts. An initial graphing of the data indicated a curvilinear relationship between the number of years a mother worked at nonstandard shifts and both child's BMI (r = -.02, ns) and overweight (r = -.04, p <.05). Thus, the squared and cubed terms of the number of years a mother worked nonstandard shifts were also included in all analyses. Mothers were coded as "not working" if during an interview year they either responded "they did not work" or their average hours worked per week were 0. From 1983 onwards, mothers reported on their spouse's or partner's work schedule, and a corresponding variable was created in a similar fashion.
Parental work hours. Because average maternal work hours over the child's lifetime has been found to be associated with child overweight in previous analyses, [18] [19] [20] Family income. Previous analyses have found that the association between maternal work hours and child overweight was limited to families with higher socioeconomic status. 18, 19, 21 We thus constructed a variable of predicted family income by regressing net family income in the year of childbirth on mother's age at childbirth, mother's cognitive ability as measured by the Armed Forced Qualifying Test (AFQT) ii , mother's years of education at childbirth, child's race/ethnicity, and whether the mother was married at childbirth. iii Families were further divided into four quartiles, which allowed us to examine how the relationship between parental work schedules and child overweight might differ by family income and to also carefully divide families into those under the poverty line (first quartile) and those above but near the poverty line (second quartile), who are often disadvantaged due to ineligibility for various types of public assistance programs. 35 Covariates. Prior analyses have found that young, low-income, less educated, and single mothers are more likely to work nonstandard hours. 36 To partially address potential omitted variable or selection bias, an extensive set of child and family characteristics that have been shown to be associated with family processes and adolescent development were controlled for in all models.
These include factors measured at or before childbirth such as: whether the child is male, whether the child was low birth weight (<2500 grams), whether the child was first born, child's race/ethnicity, mother's age, mothers' years of education, mother's marital status, the natural log of net family 8 income, mother's AFQT score, and mother's BMI in 1981. All analyses also controlled for a number of factors by the time a child was 13 or 14 years-old, including the spouse's/partner's average work hours, the number of years that the mother had been a single parent, the years a family had lived under the poverty line, and the years a spouse/partner had worked at nonstandard schedules.
Additionally, two variables that have been found to be likely mechanisms for child overweight were also included: frequency of child's television-watching and eating together with parents. Child television-watching (mother's report of how many hours of television the child watches on a typical weekday, top-coded to 24) has been associated with childhood overweight. [37] [38] [39] [40] How often the child eats with both the mother and father (coded as 0 = never, 1 = once a month or less, 2 = once a week, 3 = several times a week, 4 = once a day, 5 = more than once a day) has been associated with the consumption of healthy food and nutrients in adolescents. 41, 42 For all analyses, both variables were averaged across all years of available data to create a mean measure for when the child is 13 or 14. Table 1 provides descriptive statistics for all analyzed variables.
Empirical Strategy
We utilized a series of ordinary least squares (OLS) regressions for the continuous outcome variable (BMI) and logistic regressions for the dichotomous outcome variable (child overweight) to examine the association between maternal work schedules and child overweight, taking into account the covariates described above. Sub-analyses were also conducted to examine whether the association between maternal shift work and child overweight differed by family income and whether a child had ever lived with a single-mother. Because the sample is comprised of 2,353 children from 1,703 families, standard errors in all analyses were adjusted for non-independence using the "cluster" function in STATA. For simplicity, we focus on the results for the parental work schedule variables (results for all other controls shown in Appendix 1). Table 2 presents the OLS regression estimates (unstandardized coefficients with 95% confidence intervals) of maternal work schedules on child's BMI at age 13 or 14. As seen in Column 1, the results for the total sample suggest that the three nonstandard work-schedule variables were significantly associated with child's BMI at age 13 or 14, although the cubed term was only marginally significant. Specifically, one to five years of nonstandard shift work was significantly associated with increases in child BMI at age 13 or 14, but this positive relationship was reversed if mothers worked at nonstandard shifts for six or seven years. However, a child's BMI at age 13 or 14 increased with more than seven years of nonstandard shift work by mothers.
Results
---TABLE 2 ABOUT HERE ---Columns 2 through 5 of Table 2 present the results by family income. Results indicate that the relationship between maternal nonstandard work schedules and child's BMI seen in Column 1 was mainly due to children in the second family-income quartile (family incomes near but above the poverty line). Columns 6 and 7 of Table 2 present results by family type and indicate that the main results from Column 1 do not appear to be related to this variable. Table 3 presents odds ratios with 95% confidence intervals representing the logistic regression estimates of maternal work schedules on children's risk of being overweight at age 13 or 14. As shown in Column 1, all three maternal nonstandard work schedule variables were significantly associated with the odds of a child being overweight at age 13 or 14 for the total sample. Specifically, one to four years of maternal nonstandard shift work were significantly associated with an increased risk of a child being overweight at age 13 or 14. Any additional years beyond four reduced this risk, but this reduction became increasingly smaller beyond seven years of nonstandard work schedules.
Results by family income (Columns 2-5) confirm that maternal nonstandard shift work was only significantly associated with the odds of a child being overweight in families with predicted incomes in the 2 nd quartile of the distribution.
---TABLE 3 ABOUT HERE ---10 Columns 6 and 7 in Table 3 show that although no significant associations were found between family type and BMI, single mothers' nonstandard shift work was significantly related to child's risk of overweight. Specifically, a few years of such work for children living in single-mother family increased the risk for overweight, while additional years posed a lower risk with indications that this risk might increase again with more than ten years of nonstandard shift work.
To ease interpretation of the results, Figure 1 presents lowess-smoothed curves of the estimated associations between maternal nonstandard shifts and child overweight for groups where a significant relationship was evident. Panel 1 of Figure 1 shows OLS estimates for the total sample and for those families with predicted incomes in the 2 nd quartile of the distribution. In both cases, predicted increases in BMI peaked around two years of nonstandard work by mothers, decreased to a low point around seven years of nonstandard work, and subsequently began to increase. Although indicative of relatively small effect sizes, these results suggest that a child may have a higher BMI if her/his mother works nonstandard schedules for either only a few years or almost every year by the time the child turns 13 or 14.
---FIGURE 1 ABOUT HERE ---Panel 2 of Figure 1 presents the logistic regression odds ratios for the total sample, families with predicted 2 nd quartile incomes, and children who had ever lived in a single-mother household.
For all groups, the results indicated that children's odds of being overweight increased when mothers worked at nonstandard schedules for one to four years during the first 13 or 14 years of a child's life, after which additional years of nonstandard shift work were associated with decreases in these odds.
This was particularly true for single-mother families and those in the 2 nd quartile of the income distribution, for whom six to nine years of maternal nonstandard shift work was associated with an approximately 50% decrease in the odds of a child being overweight.
Discussion
Complimentary to previous studies that have focused on work hours in examining the relationship between parental work and child overweight 18-21 our analysis reveals a new factor contributing to this relationship. Specifically, the type of shift worked by mothers appears to be pertinent, particularly for families with incomes that put them in the near-poor category. Our results are robust to controlling for an extensive set of child, parental, and family characteristics, including mothers' work hours and potential mechanisms such as child television-watching and the frequency of children and parents eating meals together.
We may only speculate as to the mechanism underlying our results. The findings for those families with incomes in the 2 nd quartile seem to confirm prior evidence that those living near the poverty line are relatively disadvantaged; indeed, their ineligibility to receive various types of government assistance may put them at an even greater disadvantage than those officially living in poverty. 35 Families in this group had a median family size of four and income of nearly $24,900 (2004 dollars) in the year of childbirth and a median family size of four and income of about $32,400 when the child was 13 or 14. Although these amounts place these families above the poverty line ($18,850 for a family of four in 2004), they also place them out of the eligibility range for a number of public programs. Another explanation may be that these mothers are forced into jobs requiring nonstandard shifts, which might be disruptive to family meal preparation and activity routines.
Indeed, a significantly higher proportion of mothers from this group had ever worked an evening shift by the time a child was 13 or 14 years-old (.435) than those in the 3 rd or top income quartiles (.368 and .229, respectively). However, the available data offer no direct proof that these mothers were forced into their jobs.
The significant association between maternal nonstandard work schedules and child overweight for single-mother families lends support to the notion that in families with fewer adults, nonstandard work schedules may affect family activities or household food preparation and consumption behaviors in a way that substantially impacts child overweight.
Our findings also highlight that mothers working at nonstandard hours for only a few years or almost all of the time may provide different home environments, which in turn may have implications for children's BMI. The former group may include mothers who had to temporarily work nonstandard hours because of some unexpected situation (e.g., spouse's unemployment) that disrupted the existing family arrangement. The latter group may represent a long-term arrangement wherein children do not consistently have adults available for dinner or breakfast or to help them participate in sports, which may have profound implications for food consumption and activity levels.
Despite significant increases in BMI associated with maternal nonstandard work schedules, it is important to note that five or more years of such work posed a decreased risk for child overweight.
This may have been due in part to a family's ability to accommodate to mothers' work schedules.
Nonetheless, beyond seven or eight years, we observe that the reductions in risk decreased in all cases, suggesting that long-term nonstandard work beyond ten years may in fact pose a risk for increased overweight.
Still, the exact mechanisms behind the relationship between maternal work schedules and child overweight remain unclear. No clear patterns were evident between television-watching or family meals and child overweight, and taking into account these potential pathways did not explain the links between maternal work schedules and child overweight.
Not all parents have the option to choose their shifts; for many parents, particularly single mothers working in low-income, low-skilled positions, a nonstandard shift is a requirement of the job that can upset the work-family balance. Nonetheless, appropriate solutions are possible. Communitybased programs might be offered to inform families about how to best prevent overweight. For instance, mothers from at-risk families might be educated on how to prepare inexpensive and healthy meals in a short amount of time or how to prepare food in advance (e.g., by cooking weekday meals in advance on the weekend).
incidence of overweight among youth by illuminating the role played by parental work schedules.
Nonetheless, additional fine-grained research is needed to further our understanding of how parental work schedules may affect child health. For instance, exploring how nonstandard shift work in different sectors (e.g., health care fields) would be useful; it is possible that health care workers may be more knowledgeable and skillful in providing healthy meals and encouraging physical activity despite working nonstandard shifts. This may offset the effects of a parent's work schedule on a child's well-being. With a sizable proportion of parents working at nonstandard shifts, more research is warranted to more fully understand the implications that work-family arrangements may have for adolescent and child overweight. Note. Models control for whether the child is male, was low birth weight (<2500 grams), and was first born; child's race/ethnicity; mother's age at childbirth; mother's years of education at childbirth; mother's marital status at childbirth; the natural log of net family income in the year of childbirth; mother's AFQT score; mother's BMI in 1981; the number of years a mother was a single-parent by the time the child was 13 or 14 years-old; and the number of years a family lived under the poverty line by the time the child was 13 or 14 years-old; the number of years a spouse/partner worked at nonstandard schedules by the time the child was 13 or 14-years-old; the average hours worked by spouse/ partner by the time the child was 13 or 14-years-old; child television-watching hours; and how often a child eats together with both mother and father. BMI = body mass index. + p < .10, * p < .05, ** p < .01. Note. Models control for whether the child is male, was low birth weight (<2500 grams), and was first born; child's race/ethnicity; mother's age at childbirth; mother's years of education at childbirth; mother's marital status at childbirth; the natural log of net family income in the year of childbirth; mother's AFQT score; mother's BMI in 1981; the number of years a mother was a single-parent by the time the child was 13 or 14 years-old; and the number of years a family lived under the poverty line by the time the child was 13 or 14 years-old; the number of years a spouse/partner worked at nonstandard schedules by the time the child was 13 or 14-years-old; the average hours worked by spouse/partner by the time the child was 13 or 14-years-old; child television-watching hours; and how often a child eats together with both mother and father. BMI = body mass index. + p < .10, * p < .05, ** p < .01.
